Benign schwannoma is the most common neurogenic tumor in the mediastinum. Mediastinal benign schwannomas are most often asymptomatic and rarely accompanied by bloody pleural effusion. In the clinical analysis of 7 cases of pulmonary schwannomas, pleural effusion, and blood invasion were evident in 3 patients with malignant schwannoma. Herein, we report a rare case of giant, benign schwannoma presented with total collapse of right lung by massive, bloody pleural effusion.
Introduction
A variety of benign and malignant tumors of peripheral nerve origin can occur in the mediastinum. They are most frequently found in the posterior compartment of the mediastinum and benign schwannoma is the most common tumor type. Mediastinal benign schwannomas are usually asymptomatic and if symptoms are present they usually develop by compression of nerve or blood vessel 1 . Benign schwannomas are rarely accompanied by pleural effusion and bloody effusion is usually associated with malignant schwannoma 2 . The in the posterior thorax wall (Figure 3 ). Because the mass was tightly fixated to the thoracic wall, VATS was converted into an open thoracotomy for the complete resection of the tumor. Upon removal, the mass was revealed to be a whitish soft tumor measuring 10.0×12.0×3.0 cm with a yellow cut-surface ( Figure 4A ). Upon microscopic exam, the tumor was composed of spindle cells with elongated nuclei, forming interlacing bundle with focal nuclear palisading. Mitotic figures were rare ( Figure 4B ). Immunohistochemical studies showed a strongly positive reaction with S-100 protein (data not shown). All of these findings are consistent with benign schwannoma. In the afternoon of the operation day, the patient complained of dyspnea and chest X-ray showed total haziness in the right lung ( Figure 5A ), which must have developed by re-expansion pulmonary edema after removal of massive pleural effusion. The patient was closely monitored in the intensive care unit with restriction of fluid administration. Several days later, the pulmonary edema was resolved and the patient was discharged on the 10th day after operation. Chest X-ray taken a month after the surgery showed full expansion of right lung ( Figure 5B ).
Discussion
Neurogenic tumors comprise 19% to 39% of all mediastinal tumors. They develop from mediastinal peripheral nerve, sympathetic and parasympathetic ganglia, and embryonic remnants of neural tube 3 . Because posterior compartment of mediastinum includes spinal nerves, vagus nerve, and sympathetic chains, neurogenic tumors of the mediastinum are most commonly present in the posterior mediastinal compartment [4] [5] [6] . Among posterior mediastinal neurogenic tumors, schwannoma is the most common. Mediastinal benign schwannomas originate from Schwann cells. They affect both genders equally and develop predominantly in the third and . Multiple tumors can be presented with neurofibromatosis. Mediastinal benign schwannomas are most often asymptomatic. However, sometimes mediastinal benign schwannomas can cause severe problems such as cardiac tamponade 7 or pleural effusion 8, 9 , though bloody pleural effusion is usually associated with malignant schwannoma 2, 10 . It is noteworthy that massive and bloody pleural effusion was associated with benign schwannoma in this case. Benign schwannomas are typically treated by surgical resection; because VATS can decrease hospital stay and minimize postoperative complications, it has become the preferred method for resection for posterior neurogenic tumors 11 . In the present case, VATS was converted to an open thoracotomy because the mass was large and fixed to the posterior thoracic wall. It is important to note that postoperative course may be complicated in schwannoma cases that are accompanied by massive pleural effusion; our patient suffered from re-expansion pulmonary edema after removal of a large mass and massive pleural effusion.
In summary, benign schwannoma can be accompanied by massive, bloody pleural effusion and patient should be monitored carefully during the postoperative period for the development of re-expansion pulmonary edema. 
